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MATHEMATICS pApER _ IrI : MTH_I tg
(A) Co-Ordinate Geometry (t l l til-OL t

(B) Graph Theory (t t l f g)

(A) Co-Ordinate Geometry (11117)

Max. Marks :40

lnstructions to Candidates :

1' Do not write anything on question paper except seat No.' 2. Answer sheet shourl be written *itn br;;-;'[;;ry: 'L"opr, 
o,diagram shourd be drawn with the ,r*" pen ueing used for

^ writing paper or black HB pencil.
3' students.shourd note, no iupptement wiil be provided.
1 4ll questions are compulsory.
? Figures to right indicaie fult marks.6. Use of calculators is not aUoweJ.-

1. " Attempt any eight.

i) Find the new coordinates of the
new origin (1, _2).

t

point (2,-3) with respect to the

ii) State the formulae for rotation of axes.

iii) What are the conditions that the equation
axz *2hxy + by2 * 2gx+Zty +c= O ,"pr"sentb parabota.

iv) write the centru or tn" sphere 2x2 +2y2 *222 -gx-4y.+ 7 = 0.

v) state the condition that two spheres cut orthogonaily.

vi) Find the e.quation of the sphere with centre (-1, 0, 2) andhaving radius 3.

vii) Define a cone
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viii) What is the vertex o.f the cone represented by the

no,og'";;;;;';quation in x' Y and z'

ix)Findthedirectioncosinesofthegeneratorsoftheright
---L- , -:^:^ X-Y Z

circular cylinder whose axls ls ,= 3= 5'

;Ylinder of a sPhere'x) Define EnveloPing c

2. a) AttemPt anY two'

i)lftheoriginisshiftedat(h,-2),thetransformedequationof
locus 3x2 +4x-2y+7 =0 doesnot contain the first degree term

in x then find the value of h'

ii)obtaintheformulaforanangte0,throughwhichtheaxes
s h o u Id b e rotateo r o"-in;i $' J ii" n tf o rmg? "o.:*',"::t, :n:.,

usaxl*2hxy+by2=0becomesfreefromtheterml.nxy.loc- 
lre of the conic rePresented

bY xz -xY +Yz +Ax-SY -2=0 '

b) write the equations of rotation of axes when the axes are rotated through

aH angle e =tan-1( /) '

AttemPt anY two. r. ., ---
i) Derive the equation of the sphere in the centre radius form^

andprovetnatx2+y2+22+2ux+2w+Zwz+d=0representsa
sPhere'

ii)Findtheequationofthespherevriithcentreat(.1,3,4)and"t 
passing thiough the point (-2' -1' 3)'

iii) Find the equation of tangent plane and normal line to the
"'' 

sfn"r" x2 *y2 ** *4x-5y -32*3=0 at (1' 2' -1) on it'

AttemPt anY two'

AA" o*i"'^ nf the ne with semi- I
i) Derive the equation of the right circular co

vertical 
"og-rl 

e, u"rtex (cr' pl y) and having axis whose

direction ratios are a' b' c'

3.

it
i
1l1,
I

1

I

{

\*ta,

q

rlrr'I
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4. a)

2
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ii) "Find the equation of the cone which passes through lhree
axes and the tines I=T=i 

"nd += +=1 ,
iii) itrind rhe equation or2rislJ .il;r;3*L,ti ,"rt", at (r,e,--s),

semivertical angre 
"or-'(/11) 

ano direction ratios or'"rialr-
1,1,0.

5. a) i)

a) i)

b) Find the equation of lhe cone with vertex at (0;0,0) and which

4

2

ii)

i.)

passes through the curve given by.2x2 *lyz =z; x+y=1.

***********

Find the equation of the cylinder whose generators intersectthe guiding curve f(x,y,z)=0i ?x+by+6=*j=d.- 
rr'rvreevr

Find the equation of.the right circutar cyrinder with radius 2
and having axis ' .'= \'=z-g2 3 1- .

obtain the equation of cyrinder whose generators are parailer
t" i =+=f ano navrns suidins "r;"";; .;;:;,.-="r".''"='

Find the equation of envetoping cyrinder of a sphere
*2 *y2 *22 =a2 whose generators are parallel to I =L=2.

4
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Time : Two Hours

(B) Graph TheorY (11118)

Max. Marks:40

lnstructions to Candidates :

2. 'AnswJ, rn""i inort:d. be written with blue ink gn!y. Graph or

i", -.n*lO 
be drawn with the same pen being used forolagl

4. All questions are !!. RulsorY-. .. .

5. Figures to the right indicat'e full 'marks'

' 6- UJe of calculatoi is not allowed' 
'

\

1. Attempt any eight of the following

i)

ii)

Define comPlete graPh.

ln any graph, the number of odd vertices is

a) oio b) even
c) prime di non" of these

Define comPlement of graph. ' 
.

A complete graPh Kr, n is Eulerian iff

a) m and n are odd : !) * is odd and n is even

"i m and n are even d) None of these

iii)

iv)

..\
l1x{+-: i

i
{I
ll

!
,l

,iv) Define a bridge.

vi) State Euler formula for planar graph'

vii) Determine chromatic"number of the following grapF.

viii) When the complete graph Kn is a tree. Write the value of n'

_l
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2. a) Attempt any two of the foilowing

i) Prove that the maximum number of edges in a simple graph on

: 2 r'r

ii) Determine the number of edges"in a graph'with 6 vertices, 2 ofdegree 4,and 4.of degree 2.braw ,uln irrJhl' 
! Y' rrvvv' - v1

iii) state and verify Handshaking Lemma for f-oilowing graph.

b) Draw five subgraph of the following graph.
v1 e2 Y2

olatdr- mt lwz

2

e3e1

otstdr-031 /os2

v4" e4 v3

3. Attempt any two of the following.

i) write a note on the traveiling saresman probrem.

ii) Are the following graphs connected ?
!f it is disconnected find components of the graph.

8

r
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i ii) Find K(G), x(G) and
a)

6(G) for graphs given below

4 a) Attempt any two of lhe following- 
1

i) 'Let G be a 2-connected planar graph without a triangle and
G has p vertices, q edges then prove that q <2p-4.

ii) Find indegree and outdegree of each vertex in foilowing
diagraph

6

e8U2A
Y4

I
.,Ju1 .

u6 €5, u4

iii) Are the following graphs

Al.r 
1

b) Find the number of vertices

u5 €11 r U3

{
ar

I\ ). ".( )
eto o, -U7

Gr and Gz'are planar ? Justify.

I
,I

e1

,1e2

of a graph with 16 edges and faces 0.

{
I

I

i

:

', lI
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a) i)

ii)
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4

i)

ii)

Prove that a tree with n verticer

A tree has two :.:T:r,", ."nr;.1,::';:i::ff;e 
3 andI I::lT i :15' 

;rl i;;l?, i;Hi,llxTil n'.es or o es ree

oR"
L;:ffi [i fl"rJ:ph 

with n vertices, n_1 edges that has no

Drawthespanningtreesofthefoliowinggraph.
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